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RESEARCH MEMORANDUM

ATTITUDE PERFORMANCE OF COMPRESSOR, COMBUSTOR, AND TURBINE
COMPONENTS OF XT38-A-2 TURBOPROP ENGINE |

By Frederick W. Schulze end William R. Prince

SUMMARY

Performance characteristics of the compressor, combustor, and tur-
bine operating as integral components of the XT38-A-2 turboprop engine
were determined in the NACA Iewls altitude wind tunmnel over a range of
altitudes and flight Mach numbers corresponding to a range of compressor-
inlet Reynolds number indices from 0.18 to 1.04. The engine, equipped
with a standard-area exhaust nozzle, was run over a wide range of power
settings with independent control of propeller and fuel flow.

The performance of the compressor and turbline is presented in con-
ventional component maps, while combustor performance is shown as a
function of wvarious combustion parameters. Near the design flight con-
dition of the engine (altitude, 15,000 f£t; flight Mach number, 0.347)
and at rated engine conditions, corrected air flow was 29.35 pounds per
second, compressor pressure ratio was 6.8, compressor efficiency was
0.80, combustion efficiency was 0.99, and over-all expansion efficilency
was 0.825. Up to the design flight condition, there were no Reymolds
number effects on component performance et rated engine conditions.
Decrease in the efficiency of the components with increase in altitude
beyond 15,000 feet was epprecieble and could regult in seriocus loss in
horsepower output.

INTRODUCTION

An Investigation was conducted in the NACA ILewis altitude wind tun-
nel to determine the over-all performance, component performsnce, and
operational characteristics of an XT38-A-2 turboprop engine. The over-
all performance and operational characteristics are reported in refer-
ence 1. The performance of the components (compressor, combustor, tur-
bine) is reported herein.

The over-all performance was investigsted over a wide range of

simulated £flight conditions. Data were chosen for presentation in this
report to demonstrate the effect of the maximum varistion of Reynolds
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mmbers on component performance. The simulated flight conditions
ranged from altitudes of 5000 to 45,000 feet at an average £light Mach
number of 0.30. The engine, equipped with a standard-area exhaust noz-
zle, was run over a wide range of power settings by means of independent
control of propeller pitch and fuel flow. The performance characteris-
tics of the compressor and turbine components are presented in the form
of conventional component performance maps. Data from these maps were
used to show the effect of altitude on component performsnce. Cambustor
performance is presented as a function of various combustion parameters.
A tabulstion of component performance data for the range of flight con-
ditions is also included.

APPARATUS AND INSTRUMENTATION

As shown by the views of the installation in figures 1(a) and (b),
the engine was mounted on & thin wing section spanning the 20-foot-
diasmeter test section of the wind tunnel. The length of the engine from
the foremost end of the propeller shaft to the exhaust-nozzle ocutlet is

157 inches; the maximum dimmeter of the engine mount is 37% inches; and
the specially fitted three-blade variable-pitch propeller is 13 feet in
diameter. The net dry weight of the engine, including power section,
geaxrbox, control, torquemeter, and flight frame, but without propeller,
is epproximately 1660 pounds. The nominal military static sea-level
rating is 2520 shaft horsepower and 603 pounds of Jet thrust at the rated
engine speed of 14,300 rpm and turbine-inlet temperature of 2060° R.

For a 100-percent-normal continuous operating condition, the turbine-
inlet temperature is 1960° R. The engine was designed for operation at
an altitude of 15,000 feet and a flight Mach mumber of 0.347.

The 19-stage axial-flow compressor (fig. 1(c)) has a rated speed of
14,300 rpm, a rotor tip diameter of 14.72 inches, a relative tip inlet
Mach number of 0.755, and a hub-tip radius ratio at the first rotor of
0.498. The eight cylindrical direct-flow combustors, which utilize
duplex fuel nozzles and two spark plugs, comprise a total flow area of
1.12 square feet. The four-stage turbine hasg a design inlet temperature
of 2060° R, a nozzle flow area of 0.2l square foot, a first-stage tip
diameter of 16.41 inches, and & fourth-stage tip dlameter of 18.10
inches. A cross-sectional view of the engine, showing the location of
these components and the ilnstrumentation used, is given in figure l(d).
Details of the instrumentation stations are shown in the diagrams of
figure 1(e).

The engine speed was measured by a stroboscopic tachometexr. Engine
torque was determined from an electronically measured torsional deflec-
tion of & glven portion of the shaft between the power section and the
reduction gearbox. The torgue messurement is believed to be accurate
within 20 foot-pounds.



NACA RM ES4EO4 GRS 3

PROCEDXRE

The performance characteristics were obtained for each of the engine
components operating as an integral part of the engine. Flight condi-
tions were simmlated on the basis of the compressor-iniet total pressure
and temperature to eliminate the effept of inlet duct losses on engine
performance. Actual engine speed was varied between gbout 94 and 104
percent of rated speed. At each englne speed, the turbine-inlet temper-
ature was varied over & wide range. Tunnel-test-section velocity was set
to give the desired ram pressure ratio based on compressor-inlet total
pressure and free-stream static pressure. Because of the large heat lced
imparted by the tumnel fan, adequate refrigeration was not availsble to
give engine-inlet temperatures of NACA standard values for each flight
condition. As a result,-engine-inlet temperatures were as much as 40° F
higher than the desired values. Fuel used during the investigation wes
clear gasoline having & lower heating value of 18,925 Btu per pound and
a hydrogen-carbon ratio of 0.182. Symbols and methods used to compute
the component performance sre presented in appendixes A and B, respectively.

RESULIS AND DISCUSSION

Inesmuch as some deterlorstion in performance occurred during the
course of the investigation, the time at which various parts of the date
were cobtained is significant. Accordingly, the engine operating time at
each flight condition investigated is presented in the following table:

Engine time, | Turbine| Altitude, | Flight Mach
br e number, M
0-20 A Propeller wibration study
20-25 A 25,000 0.291
33-40 A 35,000 0.301
60-82 A 5,000 0.300
. 83 Turbine assembly change _
91-96 | B 45,000 0.294
96-105 B 15,000 0.303

A propeller vibration study was made during the first 20 hours of engine
operation. At the completion of the vibration study, the compressor
blading was found to be slightly nicked. The nicks were honed out; and,
during the next 85 hours of engine operation, steady-state data were
taken with an Interruption for a change in turbine assembly at an engine
time of 83 hours. The component performence data are presented in

taeble I.
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Compressor Deterioration

During the initial phases of the program, a deterioration of the
compressor performence was observed. As shown in figure 2, this deter-

iorstion took place during the first 20 hours of engine operation, after

which there sppeared to be little additional deterioration. The prin-
cipal effect of the deterioration was e reduction in air flow; little
variation of-compressor efficlency with time was observed. The air-flow
reductlon was probably caused by a combination of nicked blades and dirt
accumulations on the blades and passage walls, which resulted in changed
aerodynamic characteristics. - The air-flow reduction wes reflected in
reduced pressure ratio at comstant corrected turbine-inlet temperature.
The reduction in compressor performance during the first 20 hours of
operation is in agreement with the over-all engine performance deteriora-
tion discussed in reference 1. Subsequent compressor performance results
and discussion will involve only data obtained after 20 hours of engine
operation.

Effect of Turbine Change

On disassembly of the engine for periodic inspection, damage of the
turbine labyrinth seal necessitated a change of turbine section. Although
there appeared to be no discernible deterioration of turbine performance
with time, chenging turbine sections had a slight effect on performance,
as shown in figure 3. Turbine B exhibited expansion efficlenciles

l% percent higher than those -of turbine A. Expansion pressure ratio and

gas flow remalned unchanged. Because the turbine-outlet total-pressure
measurements were unreliable, the pressure ratio presented here and in
the performance maps was calculeted by using the turbine-inlet total pres-

sure P4 and the test-section static pressure Po (complete expansion).

An edisbatic efficiency which was calculated from this pressure ratio is
designated expansion efficiency for both the turbine and exhaust-nozzle
sections. The change in turbine performance shown in figure 3 resulted
in improved engine performance (ref. 1). Because of this change in tur-
bine performance, the turbine used in producing the over-all turbine
operating mep for each altitude and in showing the effects of altitude
on turbine performence is identlfied in each case.

Compressor Performance

Conventional compressor performsnce maps are shown in figures 4(&)
to (e) for each flight condition reported. Compressor stall and surge
lines were not determined. At an altitude of 15,000 feet and a Mach
nunber of 0.30, a condlition near the aerodynamic design flight condition
(fig. 4(v)), the compressor efficiency was 0.80 at rated engine speed
and turbine-inlet temperature, while the compressor pressure ratic wes
6.8 and the corrected air filow was 29.35 pounds per second.

)
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The variation of compressor performance with altitude (Reynolds
number index) is shown for several speeds and pressure ratios in figure
5. Coampressor efficiencies at a corrected engine speed of 14,400 rpm
exhibited a meximum drop of 4 points and corrected gir flow decreased
approximately 0.4 pound per second as compressor-inlet Reynolds number
index was reduced from 0.86 to 0.3. For higher corrected engine speeds,
variation in Reynolds number index had a smaller effect on compressor
performance. .

Combustor Performance

Performsnce of the combustor is presented in figures 6 and 7.
Typical combustor plots showing the effeet of altitude on efficiency and
tobal-pressure loss ratio are shown In figure 6. The total-pressure loss
through the combustor (fig. 6{a)) was from 4 to 6 percent of combustor-
inlet total pressure over the range of temperature ratios shown, the lower
loss accompanying the higher tempersture ratio. No discernible effect of
pressure level or altitude wes present. Failure of combustion efficiency
to correlate for all altitudes on the basis of the conventional parameter
We,lTé is illustrated in figure G(b). The lack of generalizagtion,

egpecially at the higher altitudes, Indicates & primary effect of fuel-
alr ratio (or turbine-inlet temperature) on efficiency. Accordingly, the
effect of fuel-air ratio on efficiency 1ls presented in figure 7 for the
altitudes investigated. Because there was no observed effect of engine
speed on combustion efficlency, the curve for each altitude represents
the average efficiency over the entire operable range of engine speeds.
In addition to normal decrease in efficiency with increased altitude,
there was an gpprecisble reduction in efficiency as fuel-air rstio was
decreased, the variation becoming more pronounced at high sltitudes.

For example, decreasing fuel-air ratio from 0.017 to 0.009 (corresponding
to a decrease 1n corrected turbine-inlet temperature from approx. 2400°
to 1600° R) resulted in a decrease in efficiency of 0.025 at an altitude
of 5000 feet, as compared with a decrease of 0.075 at an altitude of
45,000 féet. The meximum combustion efficiency was 0.99 at a fuel-air
ratio of 0.017.

Turbine Performance

Conventional turbine performasnce maps are shown in figures S(a} to
(e). Because the sbsolute values of expansion efficiency are not the
same as absolute values of turbine efficiency, the expansion efficilency
is presented only to show the trend of the turbine performance with alti-
tude. The gccuracy of the torque measurement permitsg accurscies of ex-
pansion efficiency within 0.015 at the 35,000-foot altitude and within
0.030 at the 45,000-foot altitude. With turbine A, the region of maximum
expansion efficlency occurred at corrected turbine speeds between 7000
and 7800 rpm, while with turbine B the best operating region shifted to
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€200 rpm and above. Corrected turbine speed for rated engine conditions
is gbout 7200 rpm. Expansion efficiency had a meximm velue of 0.825

at an altitude of 5000 feet (fig. 8(a)). At a given altitude, expansion
efficiency varled only about 0.015 to 0.03 over the entire operating
region. - .

Variation of the performance of turbines A and B with turbine~inlet
Reynoclds number index is given in figure 9 for several speeds and pres-
sure ratios. Corrected turbine gas flow decreased only slightly as
Reynolds nuwber index was decreaesed from 1.15 to 0.23. The efficiency
of turbine A decreased from about 0.82 to 0.76 as Reynolds number index
decreased from 1.15 to 0.43, while the efficiency of turbine B decreased
from about 0.815 to 0.77 as Reynolds number index decreased from 0.89 to
0.24. These reductions in expangion efficiency with Reynolds number
index are greabter than obsexrved for other turbines but do not seem un-
reasonable in view of the geometry of the turbine (first-stage nozzle
chord dimension of approx. 0.20 in.), which results in turbine operation
in an abgolute Reynolds number region much below that of larger turbine
engines. However, some question as to the actual magnitude of-the effect
of Reynolde number on the turbine performance admittedly exists because
of the torquemeter inasccuracy previously mentioned and of the inability
to separate the turbine performance from the exhsust-nozzle performance.

Effect of Altitude on Integreated Component Performance

The effect of altitude an the performance of the compressor, com-
buetor, and turbine for 100-percent-normsl engine power (engine speed,
14,300 rpm; turbine-inlet temperature, 1960° R) is shown in figure 10.
The reduction of ambient-ailr tempersture with en Increase in altitude
from sea level to 45,000 feet results in an increase in corrected engine
speed at a flight Mach number of 0.30 from approximately 98 to 114 per-
cent of rated and an increase in corrected turbine-inlet temperature from
98 to 130 percent of rated. These varistions combine the effects of cor-
rected engine speed, pressure ratio, and Reynolds number on camponent
performance. For the stated altitude variation, corrected air flow in-

creased about 2% pounds per second ess a result of the corrected-speed

increase. Expansion efficiency decreased 4 percentage points as alti-
tude increased from sea level to 35,000 feet, while compressor effi-
ciency decressed 9§ percentage points. The loss of compressor and turbine
efficiency (especially compressor) in e turboprop engine would result in
s serious loss in shaft horsepower, as is shown in reference 1. Although
an increase in altitude was previously shown to have an effect on combus-
tion efficiency, this effect was offset by increased fuel-air-retio oper-
ation with altitude, which had a beneficial effect on efficiency. As a
result, combustion efficiency at an altitude of 45,000 feet was only 5
percentage points less than the sea-level value.
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CONCLUDING REMARKS

At altitudes below design £light condition of the XT38-A-2 turboprop
engine (altitude, 15,000 ft; flight Mach number, 0.347), there were no
Reynolds number effects on component performance st rated engine condi-
tions. Above 15,000 feet, decreases in the efficiency of the components
would result in serious loss in oOver-all engine output. Near the design
point and at rated engine conditions, compressor efficiency was 0.80,
pressure ratio was 6.8, and corrected air flow was 29.35 pounds per sec-
ond. Operation at reduced compressor-inlet Reynolds number index resulted
in the ususl decrease in efficlency and corrected air flow for operation
near rated corrected speed, but had a less pronounced effect on compres-
sor performance as corrected engine speed was raised.

Combustion efficiency, which reached & maximum of 0.92, 4id not
generalize with the conventionsl paremeter Wﬁ,lTé because of a primary

effect of fuel-air ratio. The increase of combustion efficiency with
fuel-air ratio was most pronounced at high altitudes. A 4- to 6-percent
loss In total pressure occurred in the combustor regardless of altitude.
At rated engine conditlons, the original turbine had s maximum value of
expansion efficlency of 0.825 at an altitude of S000 feet and a flight
Mach number of 0.30. Operation at reduced turbine-inlet Reynolds number
index resulted in decreases in efficiency at all regions of operation.

Lewis Flight Propulsion Lgborstory
National Advisory Committee for Aeronautics
Cleveland, Ohio, May 5, 1954



APPENDIX A

SIMBOLS

The following symbols are used in this report:

b =2 B 4 P R

H © ©

croas-sectional area, sq ft

fuel-alr ratio

accelergtion due to gravity, 32.2 ft/sec2
enthalpy, Btu/lb o T
mechanical equivalent of heat, 778 ft-lb/Btu
Mach number

engine speed, rpm

total pressure, lb/sq £t abs

gtatic pressure, lb/sq £t abs

torque measured by torquemeter, ft-1b

gas constant, 53.4 £t-1b/(1b)(°R)

total temperature, °R
torquemeter-measured horsepower

air flow, 1b/sec

NACA RM EG4AEO4

alr leakage fram burner-dome rings and cross-over tubes, lb/sec

air leaskage from compressor and turbine bearing labyrinth,

1b/sec
fuel flow, lb/hr

ges flow, 1b/sec 1
-1

()
specific-heat correction, %;4 2

1.4

1.4+;)l'4—l
2
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T ratlo of specific heats
pressure-correction factor, P/2116 1b/sq £t abs
1 efficiency
(.L .
: T+l
2] tempersture-correction factor, T4 sy ab compressor-
T.&r)5e B

inlet conditions where v = 1.4, 6 = T/519° R
14 relative pressure function in ref. 2
¢ viscosity-correction factor, ratio of absolute vlscosity of air

to &bsolute viscosity of air at NACA standsrd sea-level

tempersture
Bubscripts:
8 air
b cambustor
c compressor
g gas
i isentropic
t turbine and exhaust nozzle
o tunnel test section
1 cowl inlet
a compressor inlet
3 compressor outlet, combustor inlet
4 combustor outlet, turbine inlet
6 exhaust nozzle
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The date are generalized by the following parsmeters:

o f6, corrected turbine enthalpy drop, Btu/lb
N/ -‘/5; corrected engine speed, rpm
N/ -\/ 64 . corrected turbine speed, rpm
Ty /62 corrected turbine-inlet total temperature, °R
Wa,1T4 combustor flow parameter, (10}(°R)/sec
W /9
_E,__é__@_ corrected compressor sir flow, lb/sec
2
W +/é
ﬁ%——é By corrected turbine gas flow, 1lb/sec
4
W /@
g, 47 4 N turbine welght-flow parameter, l'b-rev/asec2

5245
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APPENDIX B
METHODS OF CALCULATION

Air flow. - Alr flow was debtermined from pressure and temperature
meagurements at the cowl inlet by use of the equation

Tl'l Tl"l

1
Wa,1 = P1fq RTJ. -1

The leakege from the compressor and turbine bearing lebyrinth Wﬁ,ctz
was measured and found to be approximately 1 percent of W , 1 Leakage
from the burner-dome rings end cross-over tubes We,B WBs assumed to be
L/é of 1 percent of W, ,1° The gas flow through the turbine was

£
Wé,é = Wé,l - Wé,ctl - 0.0025 Wﬁ,l + 3500
Torquemeter horgepower. - The torque, measured by the torguemeter,
along with the measured engine speed, was used to calculate torquemeter
horsepower as followe:

TMhp = 2N _
P = 33,000

where =n = 3.1416.

Temperstures. - The arithmetic averages of the indicated temperatures
at the cowl inlet and compressor outlet were accepted as the total temper-
atures at those stations. A standerd thermocouple recovery factor of 0.85
was applied, however, to the average of the indicated temperstures at the
exhsust nozzle. This latter total temperature was taken as the turbine-
outlet tempergsture. Because thermocouples could not bé relied on at the
turbine inlet, use of the torquemeter horsepower was required in calculat-
ing the turbine-inlet tempersture. The turbine enthalpy drop equals the
sun of the compressor enthalpy rise and the enthalpy rise equivalent to
the power output, as follows:

g 4:(h4= - hg) = l(hS hl) + 5%0' (TMhp )

Then the turbine-inlet temperature can be determined from the known value
of h, and enthalpy charts.
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Efficlencies. -~ Compressor efficiency was calculated with the aid
of gas tebles (ref. 2) glving enthalpy and relative preasure function
% ag a function of temperature. The isentropic enthalpy rise was
determined, since

from which hs,i was found, and

" _ B3, - by
C hs-hl

Combustor efficiency was calculated from known values of inlet and
outlet temperatures of the combustor:

_ (3.+:r)nﬁl4 - b, 3
18,925%
Wp/3600
where f = W end 18,925 Btu per pound 1s the lower hesting vaelue
a,l
of the fuel. !

Expansion efficiency of the turbine and exhaust-nozZle section was
determined by the equation

T
1 - -8
Ty
Ty Tt-—l

LES
1. (%0
Py

where Ty is based on the average turbine temperature and the fuel-air
ratio.

Reynolds number index. - The retio of the Reynolds nunber to the
sea-~level Reynolds number for e given compressor or turbine Mach number
is herein defined gss the Reynolds number index:

o

Reynolds number index =

e

o

245
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TABLE I. - COMPONENT PERFORMANCE DATA

Run| Tunnel IFlight Engine|Engine| Enging- Turbine- Exhaust - ne-|Correated [Corrected]| Corrected [Compressor

static Hach |speed,| air inlet inlet zas inlet engine ir flow,] turbine- tot:.l..'

{pressure, Inumber,{ K, flow, [temperature, gan temperature, [Reynolds| speed, [ inlet pressurs
Py’ L. rpa | M, T, temperature, Tgs number | w/o/, +2il” 2 |cemperature, | “ratto

ib ]h/;oo °R Tyr R index, !‘P!z 2 T/ Py PSIPZ'

5q It a6% o) 1b/peo oR
Og've,‘,
Altitude, 5000 feet -
1 1758 0.292 14,3101 28.96 451 1870 1272 1.080 15,358 30.61 2152 T.159
2 1787 287 28.02 449 2000 1.065 15,385 30.5¢ 2312 7.587
3 1782 .295 29.27 446 1730 1174 1.070 19,440 50.87 2003 7.018
4 1781 292 23.29 445 1543 1048 1.076 15,455 30.70 1799 .
-1 1767 282 29.43 448 1308 200 1.070 | 1%, 30.0) 6.173
[ 1761 .285 314,310} 29.22 448 1420 969 1.085 15,398 30.72 1648 6.308
? 1754 295 27.90 470 2007 1371 o 15,040 80.18 2216 1682
8 1785 «303 28, 464 1318 913 1.025 15,140 50.58 1471 6.0LR
9 1766 . 280 28.14 468 1503 1031 1.010 16,C88 30.18 1667 6.351
10 1763 2856 28.11 473 165% 113l 1.000 14,983 30,33 1816 584
11 1154 295 |14,894 | 26.39 539 1670 1163 .838 14.617 20.40 1609 6.101
12 1753 302 25.87 S42 1! 1071 835 14,578 29.61 1456 S.508
13 1755 2087 25.58 541 1470 1040 830 14,587 29.66 1411 8.818
14 1758 288 14,‘602 26.02 642 1963 1380 837 14,2%0 26.95 1880 6.422
15 1757 -299 25.02 542 1870 1300 -857 &, 28.98 1791 6.25%
18 1758 02 114,602 ) 25.10 540 1773 1230 .838 14,318 20.94 17205 &.202
17 1754 - 508 25.0% 539 1690 1180 -840 14,350 20.95 1828 6.022
18 1758 -299 14,310 | 24¢.98 540 2023 1406 858 14,050 26.83 1845 6.483
19 1756 .280 24.76 541 1450 1037 -850 14,016 28.7% 1382 S5.892
20 1765 285 25.23 536 1583 e .842 14,081 28.94 1544 5.852
21 1762 299 114,310 1 24.43 540 1690 ° 1186 -83% 14,050 28.14 1625 5.90%
22 1766 -303 24.73 S4t lely . 1268 -85L 13,977 28.49 1130 6.091
23 178l 295 24.62 [ 3% 1950 1355 .625 14,015 26.44 1671 6.378
24 1754 .295 [14,018 | 2¢.05 545 2038 1443 -823 15,680 27.95 1985 6.108
26 178 299 {34,018 24.26 536 1428 1021 645 15,734 27.92 1384 S.436
26 1757 .285 [14,018( 25.91 541 1S7S . 1121 .832 13,728 27 .64 1516 6.562
ar 1762 299 25.84 540 1673 1184 8B40 15,743 27.48 1508 5.685
28 1767 2302 24.13 837 1783 . 1257 842 15,781 21.75 1734 5.885
29 1759 .302 .95 238 1910 1338 835 135,728 27.81 1833 8.017
1797 308 13,728 | 23.10 541 2033 1435 .835 15,000 . 26.83 1851 5.875
51 1759 308 |15,726 ] 25.53 539 1407 1010 841 13,445 27.01 1386 B.143
32 1757 305 23.38 840 1093 8357 13,472 26.93 1474 6.342
33 1756 306 23.18 842 1700 1202 833 | 13,457 26.77 5.560
34 1769 3086 23.Q7 B4 1870 1321 .852 ’ 26.62 1786 5.7155
35 1760 .308 |15,434 | 22.18 544 2047 1438 .832 13,420 25.57 1881 S.727
38 1780 L5306 115,434 | 22.30 543 1800 1345 -833 15,12% 25.71 1815 5.872
37 1759 «506 22.352 542 1765 1250 834 13,147 25.75 1878 ) 6.982
38 1769 .508 22.6Q 542 1535 1111 .638 15,147 26.04 1470 5.156
38 1762 -308 23.02 540 1395 1008 841 {13,171 26.38 1539 4.338
40 1758 512 113,142 { 21.26 S44 2055 1472 -832 12,836 24 .49 1989 S.584
41 1755 «511 21.38 S4d 1747 1236 .830. 112,836 24.67 1885 5.144
42 17658 -511 21.6% 542 1570 1138 .838 12,0881 24.97 1504 4£.974
43 1785 «311 21.84 540 1373 1004 .838 12,686 28.34 1320 4.701
Altitude, 15,000 feet ~ o T

1 1187 ©.303 14,894 | 19.39 475 " 1380 848 ©.680 115,664 51.04 1508 8.30%
2 1184 .302 18.57 474 1470 1001 870 } 15,579 31.07 1609 6.53%
3 1lee 285 19.48 475 1580 1074 870 115,564 31.28 1726 8.744
4 1182 .289 19.44 475 16%0 1113 670 |15,564 31.28 1803 6.859
£ 1186 287 19.44 478 1787 1218 .870 15,548 51.2¢ 1959 7.118
6 1191 287 {14,802 | 19.29 475 1535 218 .880 165,258 30.84 1458 6.142
7 1188 306 19.27 475 1523 10368 880 16,259 30.87 1864 6.53%
8 1187 . 502 19.25 478 16820 1008 -680 15,244 30.86 1788 . 6.72¢
4 1186 289 1g.28 415 1747 1173 .870 15,286 30.89 1917 8.958
10 1187 03 19.3) 473 1887 1261 670 15,288 30.84 20357 7.159
i1 1183 «511 {14,602 {19.08 476 1987 1538 .660 | 15,244 30.72 2111 7.357
12 11719 308 (14,310 4TS 1577 948 .670 14,954 30.3% 1504 6.2186
13 1183 <303 473 1443 rag 30.52 1583 8.348
14 1180 «299 471 1775 1209 50.68 1958 8.812
1 1189 297 472 19035 1 50.68 2092 7.118
16 1190 .302 |i4,310 4715 1983 1356 30.26 an T.25%7
17 1165 . 239 472 1593 1083 30.68 1782 6.581
19 1188 302 [14,018 473 7. $01 29.93 1434 5.928
i 1187 302 473 1455 989 29.5% 1506 £.249
llse 299 474 1680 1148 672 1¢,863 29.98 16839 8.645
21 1182 302 14,018 475 1790 1228 872 14,849 29.92 1952 §.765
a2 1187 . 299 475 1937 1327 .668 14,849 29.94 2116 7.907
23 117 .3502 478 2020 1388 867 14,635 29.94 7.151
L) 1179 +3506 |13,726 418 2003 1390 860 14,302 25.28 2175 6.975
o 1190 »3508 ¥ 475 1340 o425 +6T2 14,344 29.52 1464 5.903
26" | 1188 303 {18,728 477 1603 1038 .667 }14,318 29.38 1 8.118
27 1180 «303 475 1603 1098 671 {14,344 29.54 1751 8.382
28 1187 303 476 1783 1210 687 14,330 29.38 1922 6.535
28 1189 302 477 1880 1274 668 14,318 29.54 2013 8.741
30 118¢ 306 (15,434 477 1240 865 870 14,012 28.72 1349 5.541
31 1187 306 15,434 478 1380 845 665 15,998 28.17 1477 5.77L
32 1le4 506 478 1530 1056 .862 13,898 28.64 1861 6.0%0
335 1188 289 477 1703 1173 .663 |14,012 26.83 1853 8.407
34 1188 302 477 1883 1291 .665 |14,012 28.82 T 6.882
3N 1189 302 476 1409 +668 14,025 28.98 228} 5.882
36 1186 .308 13,142 477 1223 064 679 13,707 28.06 1 5.52%
37 i19Q - 506 493, 2057 1425 . 13,820 27.77 2189 8.568
38 1183 .306 478 1843 1554 .668 13,5084 27.68 2110 6.508
a9 1193 <302 476 1813 1285 872 13,720 27.98 1977 6.582
1188 <303 480 1 1116 . 13,668 268.01 1730 6.0y
41 84 512 480 1410 965 682 13,668 27.9% 1824 5.667
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]
FOR XT38-A-2 TURBOPROP ENGINE

Pusl-

Corr ed [Expanaion

CompT #8801 tor Turbine
efficlency,| air .| tatal-  |effsotency,| turbine | turbine | pressive| weight-flow | tareire |eiapeicn |Run
Ny m:_io, pr::\:r' speed, HF-I Llcw, ratic, parameter, anthalpy n s
U P W, /T, t

ratlo, LA AT VPo W ELLI S B

& ’

Pg = P ™™ 4 . 80/T; 4

S, 4+ 1b/nec + Bru/ls

3 . lb-rev
sed
Altitude, 5000 feat
0.7488 - |0.0141} 0.0477 0.9687 7636 9.354 7.257 90 45.68 0.8171 1
L7481 .0166| .0455 .9983 7382 9.391 7.500 1157 47.21 .8187 2
T .0l22| .0%62 .8784 7932 9.501 7.030 1230 46.07 .a193 3
.7510 .0096| .0S33 9643 8383 9.134 6.735 1276 44.9¢ .e181 4
L7147 .0062| .0612 .9631 9086 2.143 8.150 1385 41.94 8044 3
.1256 0078} .0S87 K:1281 a7a6 .151 6.412 1331 43.51 6
-7892 o159} .0392 8957 1376 §.292 7.310 1143 46.78 7
.7%08 .0061| .0S681 .9624 2057 8.082 6.050 1368 41.27 [}
.7488 .0087{ .048%5 9669 8488 9.066 6.408 1283 43.98 9
.7575 .0107| .0447 .9738 8qse 2.167 6.680 1257 45.18 10
7526 .0086 | .0527 .8720 839 9.062 6.135 1268 45.20 11
L7878 5804 arazr R 5.918 1318 4l.41 12
JTB4T .9323 8929 8.974 5.825 335 . i3
L7745 .8770 7603 9.158 6.530 1161 45.04 14
L7712 .9761 7782 g.18% '€.345 1183 4441 15
.7708 .8708 7982 §.129 6.212 1218 44.05 8261, 16
.7641 9604 8185 8.098 £.093 I 43.03 8182 17
.8044 .9862 350 9.193 6.610 1126 £4.83 8197 18
L7708 9612 ae36 8.991 5.590 1294 .08 L7175 19
.7757 .9781 8248 9.107 5.890 1252 41.87 .8074 20
L7773 9665 o017 8.998 5.968 1 42.89 .8128 a1
.7928 .9708 7748 9.114 6.190 1177 £5.40 8146 22
.7910 .9881 7480 9.101 8.373 113% bS50 .a268 23
. 8005 .9860 7174 9,340 6.300 1118 £3.75 L8104 24
L1720 .9503 8532 8.961 5.445 1273 35.56 7853 25
L7750 9558 8131 9.054 5.610 1227 41.39 7963 26
. 7808 9614 7897 9.107 5.720 1189 41.89 8101 27
780l 9786 7631 8.211 5.988 1171 42,99 .8219 28
.7878 -9B14 7405 9.216 6.118 1137 43.79 8244 28
L7941 9814 7032 .231 6.100 1082 43.84 8236 30
7639 o784 8405 9.072 5.170 1271 3a.62 - 3
L7724 .8743 8060 o 5.388 1218 40.36 8062 32
7834 .9689 7672 9.109 5.633 163 41.85 .8186 33
.7862 .9747 7324 9.163 5.860 1119 42.9 .8208 34
7921 .8717 8361 9.249 5.863 1058 43.02 .8210 38
L7874 .8779 7112 9.226 5.660 1084 42.04 .8255 36
L8421 9764 7398 9.149 5,480 1128 4l.22 8188 37
.7788 -9483 7888 05 5.215 1181 39.99 .7903 38
7640 8455 8267 9,186 4.975 1263 57.88 8008 33
.7938 .9716 6698 9.216 5.667 1028 42.08 .8202 40
.7801 .8705 7249 9.179 5.235 1109 40.45 .8200 41
.7785 .9705 7632 9.105 5.040 1158 39.11 8056 42
7587 9654 8143 9.063 4.T4S 1233 36.87 .7920 43
Altitude, 15,000 feet

0.7243 [0.0065} 0.0838 0.96%8 9211 8.943 6.360 1375 43.30 1
.7318 L0079 [ .0492 9546 8929 8.918 6.610 1327 44.62 2
7366 .0085] .0465 8522 8624 8.998 6.830 1293 45.84 5
.7409 .0104 | .0451 .9669 8443 044 £.9€8 3273 46.13 4
JTAD3 L0126 § .04SL 9691 8103 2.081 7.240 1228 46.88 5
L7449 .0059 | .0558 59558 9172 8.980 6,165 1373 £2.03 (]
STAAT .0087 ! .0487 9633 8608 .008 8.652 1292 44.66 7
7546 L0102 .045% .8574 8354 $.036 6.840 1288 45.94 8
7581 L0118 | .0434 9933 8054 9.092 7.080 1220 46.20 9
7629 L0138 | .04l€ .9767 7817 9.106 7.310 1186 46.85 10
.7831 L0158 | .0393 9725 7848 $.154 7.480 1151 47.18 il
L1544 .0070 | .0528 9670 aess 8.877 €.280 1310 42.98 i2
.7616 .0078| .05C4 .8620 8657 8.957 6.430 1268 43.58 13
L7716 .0128] .0425 9729 7633 8.097 7.100 1188 45.94 14
.7703 L0145} .0403 9757 7571 8.122 7.320 1151 45.91 15
.7782 .0160| .0381 .9683 7403 9.123 7.425 1126 47.10 18
7833 .0089 | .0463 8645 8252 9.084 8,675 1248 45.18 AT
L7543 .0058 | .O543 .9783 8900 8.83% 5.972 1328 41.50 18
.7640 .00B1{ .0%0Q 9589 BALS 8.9 6.320 1261 44.15 19
L1777 L0114 | .0443 .g618 7880 2.049 6.760 1188 45.57 20
7831 L0129 0415 .9730 7843 8.130 8.850 1164 45.58 21
7857 L0150 | .0399 9863 7351 211 7.157 1129 45.93 22
.78b6 .0163| .03%0 . 7203 3.218 7.320 1107 . 23
8026 .0i64| .0388 .9714 7083 8.1a3 7.152 1084 45.20 24
L7723 .0065| .0546 .8723 8606 8.951 5.955 1204 42.14 25
.7873 L0091 | .OAT4 9430 8140 8.980 6.272 1208 435.69 26
7875 | .0104} . .5603 7893 9.014 6.508 1186 44.56 27
.7921 .0127{ .04l 8682 7538 9.089 6.780 1135 45.20 28
7925 0139 .04i0 .9762 7384 9.208 6.880 1130 45.19 29
22 .0052] .0880 .9788 8746 8.896 5.580 1297 . 30
L1783 .oas8| .0S2a 9806 8385 8.08¢ 5.833 1266 41.67 k38
7938 L0096 .0467 .5418 7902 8.943 6.205 1178 43.46 32
.8024 .0120] .0425 8630, 7501 9.046 6.528 1131 44.48. 33
8081 .0144| .0388 9665 7180 9.137 6.805 1093 44.97 3
.8061 .0167 .0382 .9929 6879 8.193 7.060 1054 . 35
L7726 .0051| .0s86 .9a22 8618 8.992 5.560 1292 39.35 36
.81e8 .0172| .0379 .9755 6729 9.145 .74 1026 44.61 37
.8120 .0155| .0384 9089 6894 8.141 6.677 1045 44.40 38
.81s8 .0133] .0404 .8610 - 7119 9.116 §.520 1082 44.650 39
.8101 0107  .O4ét 9531 7882 9.027 6.148 1138 43.20 40
L7927 .00 0511 .5738 B804S 2.023 5.755 1210 41.55 41
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TABLE I. - Concluded. COMPONENT PERFORMANCE

Tunnel Flight {Engine]Bngine | BEngine- Turbine- Exhaust~ Bogine- (Corrsotad Corrected| Corrected |Compressor
statie Msoh speed, air inlst inlet s inlet engine air flow turbine- total~
pressure, [number, N, flow, [cemperaturs, 7] temperaturs, Reynolds | spesd '3 1/';' inlet pressure
% n S T,, tempareture, Tg nimbor 9 A Ll 2, Juemperature, | ratio,
b ' * > a (P
- Ibfaee| °R = on T TN e ¥z
LPY4]
Altitude, 28,000 feet
b3 778 a.273 14,894 15.28 441 1629 1247 0.483 31.68 2183 7.507
2 T4 280 13.15 442 1918 1510 469 31.66 7.610
3 783 287 13.10 439 re 1018 471 31.58 1740 €.847
4 701 280 - 440 1655 1069 -476 31.23 834 8,982
£ 73 280 13.18 241 1670 1144 ATZ 31.43 18656 7.218
[ 768 267 14,894 | 13.11 441 1120 1174 472 31.45 2024 7.328
7 77} 292 14,602 | 13.08 439 1894 1290 478 31.12 WIS 1.616
[} 780 «287 15.13% 140 1748 1180 +480 30.97 2082 T.241
9 771 299 13.97 440 1620 1104 478 $1.06 1811 1.023
10 s .295 15.36 AN 1478 1012 485 31.34 iF 8.837
11 770 .302 14,602 | 13.08 440 1404 868 -4T8 3l.10 1656 8.562
12 778 502 14,310 { 15.19 432 1878 1348 489 .01 2351 T.596
13 174 292 13.10 4358 434 §81 492 -80 1723 6.815
14 775 <302 13.19 436 1878 1081 489 31.01 1878 8.887
26 778 297 13.07 435 1768 1192 -490 30.8% T.205
16 770 .290 14,310 { 12.80 44) 1928 1317 478 30.59 2268 7.482
17 T4 297 l4,018 | 12.92 437 2010 1376 487 30.48 367 7.583
18 70 290 13.08 433 1876 1282 -488 30.80 114 7.418
19 713 302 13.0% 4338 1788 1221 A49L 50.74 243 V2T
20 780 .287 15.1¢ 433 1647 il24 404 30.63 1 7.004
21 778 285 14,018 | 13.10 43% 1518 1040 A0 30.73 1818 §.720
22 778 207 13.08 434 13856 358 487 30.7) 1B6T B.ddd
3 T8 287 13,726 | 12.87 431 1870 1357 490 30.82 2572 7.507
24 713 .282 12.87 436 la70 1264 485 29.96 W26 71.22¢
25 778 «287 12.70 £36 1110 1 486 29.90 6.7
26 771 299 13,726 | 12.68 435 1657 1087 485 29.95 1834 o, 684
27 770 .303 13.89 435 1390 983 485 29.84 1659 €.378
28 778 295 15,434 | 12.33 4l 1337 1059 482 .80 1809 8.581
29 775 297 12.57 435 1698 1182 -486 29.61 2020 6.5
0 776 296 12.58 430 1840 12656 484 29.81 a0 7.084
31 7717 .290 12.48 437 1383 270 484 .33 1654 8.289
Altitude, 35,000 foet
1 486 L.30S 14,854 B.42 435 1100 0.320 16,264 31.42 1897
2 487 <3505 8.42 435 1770 1218 <310 16,264 31.38 2112
4 434 -505 8.39 435 1880 1281 -39 18,264 31.30 219
4 485 .29 8.3% 433 1480 1042 300 16,309 31.55 17T
-3 482 3038 8.4d 433 1545 1070 f-133 16,308 31.37 848
] 480 + 506 14,602 8.2% 4368 1937 1557 310 16,951 31.18 2308
T 479 «311 8.38 438 1405 -310 59! 351.63 oy
a 486 308 8.40 458 1780 1234 .311 15,951 31.45 211¥
El 485 .503 8.27 437 1493 1173 - 5 3L 31.08 2011
10 488 295 8.38 438 1320 1058 -506 16,9351 31.50 1810
12 483 « 308 14,310 a.23 434 2083 1451 -311 16,685 30.86 248)
12 494 292 8.27 444 1443 1016 -308 15,489 30.89 1887
15 487 -285 8.16 437 1445 loo% A0 16,98 30.65 1714 -
X4 484 <303 8.14 437 1370 1089 - 308 15,598 30.63 18656
15 182 .308 8.0 440 16887 1180 302 15,641 30.65 1966
16 488 «303  |la, 8.32 A34 led4s 1278 .512 15,655 30,86 2204
17 480 308 .13 455 1553 1350 310 18,627 .78 2330
18 4886 .308 14,018 8.20 434 2108 1487 <310 1b, 338 30.47 2816
13 487 <303 8.19 434 1957 1382 .31¢ 156,338 30.53 234
20 486 295 8.17 34 1837 12714 311 15,338 50.84 187
21 487 299 14,018 | 6.08 432 1e27 1J42 -511 16,564 30.15 1954
a2 488 303 a.13 440 1505 1044 -8 16,204 30.u8 1113
23 486 «295 ’13, 26 8.05 433 1480 1028 -508 2989 .22 1742
24 484 299 i 7.90 4357 1700 1181 308 14,961 9.78 W19
28 491 .302 8.10 453 1938 1343 +311 14,888 30.00 RBOE
26 490 302 13,726 8.09 435 2048 1428 <311 14,589 30.02 444
27 487 302 13,434 ) 1.97 433 1898 1323 508 14,71 29.48 7.
28 490 -287 T.96 435 1780 1241 508 14,870 29.60 ne
29 489 302 7.482 436 1871 1168 309 14,856 29.]11 1888
0 450 . 306 7.83 438 1588 113 510 14,630 20.18 182
31 493 297 7.87 437 1453 1026 310 14,643 28.55 1750
Altitude, <3,000 feet
1 283 P.292 134,894 | 5.02 440 1940 1328 -0 18,175 31.48 1.93%
2 300 =283 5.08 438 1477 1009 .186 | 16,200 31.10 1750 1.076
3 288 «283 3.06 440 1545 10: .182 16,175 31.e3 16820 7.1%
4 259 283 5071 438 16840 1114 «185 2 1! 31.22 1938 T.402
5 298 287 5.04 439 1738 1178 184 16,1%0 3143 =049 T.568
[:] 296 209 114,884 | 5.17 440 1850 1259 .183 18,175 31.96 2 7.158
7 294 .286 [14,602 [ 5.03 440 1493 1019 +180 v 31.61 1761 7.019
] 293 302 494 436 1600 1088 180 15,831 30.73 1905 7.253
e an3 285 5.02 439 17T 127 180 165,872 31.62 2098 7.503
10 298 278 4.93 441 1847 1263 .l80 30.63 arM §.02%
11 283 282 114,602 | 5.02 440 1847 1338 -180 13,858 31.46 298 ?.743
12 205 276 ] $.04 437 2047 1413 .180 15,916 31.46 2431 ?.878
15 299 285 14,510 | 4.98 436 1795 1228 »180 827 . ns T.870
14 515 «292 8.04 440 198D 1332 -180 541 31.37 2312 T.773
15 313 292 .08 440 2118 1462 -180 16,541 31.42 242 8.087
16 513 285 (14,310 { 4.78 440 1863 ige2 -180 15,541 350.04 A7 T.50)
17 3135 278 4.78 439 1703 1168 .180 15,555 30.01 2013 7.300
18 314 278 4.8¢ 440 1803 1098 <180 15,541 30.84 1091 T.188
19 313 .278 5.00 440 147D 1011 -180 15,541 31.58 1734 g.906
20 288 292 114,018 | 4.79 441 164C 1137 .la2 15,210 .08 1230 T.142
21 298 299 14,018 | 4.95 438 1T5T 1193 184 . 0 .54 05 T.321
22 286 276 4.79 441 1843 1869 .182 13,210 29.95 89 T.4TL
25 294 «308 4.33 441 1940 1338 .la2 16,210 . 2283 7.891
24 295 292 4.92 442 08T 1439 -18% 15,198 2.68 U27 7.958
a5 293 276 493 £36 1410 974 =184 15,294 3. T4 1679 B.727
—_A L B BT L —
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DATA FOR XT38-A-2 TURBOPROP ENGINE

essor | Fuel- 3 cerTacted on Turbins Corrected Run
efficiency,| air total- |effielency,| turbine turbine pressurs weight-flow min. .t:m;&r
ratic, | pressure Ry eed, s flow, ratio parameter,
(] ¥ ’ > enthalpy &
r lcas Y Mg, P [Yg.4V & R
gt Y= '—"u—‘ By T o [P 4
S L} 1b/sec 1b- 4 Btu/1s
- ey
3 anc
Altitude, 26,000 feet
0.70%2 |0.0132 0.9875 6033 8.180 7.560 1226 4G, 0.798% 1
7018 0145 .983¢ 7851 9.17¢ 7.620 1201 46.11 -7541 2
-5884 ~-00R4 .9423 8924 8.884 &.875 1336 3.07 1751 5
.88 -00TE, o528 2830 8.477 €.935 1300 43.92 -7864 [
-8882 LOL11 9840 asse 9.020 T.270 1283 AR 7885 &
-T018 0 9604 8374 2.023 T.400 732 ]
L7015 0143 -8847 1742 2.190 ?.830 1186 -T896 7
6385 A1 9T4S 8050 2.088 7.510 1218 8328 a
.69C8 .01c8 8488 8554 %.057 7.110 1238 8017 2
-8730 .0Cc8s -9499 a7133 9.043 6.895 1316 .7918 10
5827 -0074 +O5! 9475 o3 9.0335 &.600 7 11
. 7083 -Q158 <0417 +9924 7438 8.270 7.750 1150 <7971 12
6881 -0081 3472 aga3 2.043 6.645 7838 13
-6910 0100 0496 9560 821 - 9.1359 §.948 +7961 14
- 0124 0453 -5UES 1878 $.113 7.3y 1196 o 15
7170 +OL50 0422 -8793 7520 §.143 7.580 1147 - 7971 18
-T288 0164 0412 .88 Tea2 9.210 T.760 1109 -79687 17
7291 <0142 Ot .9893 TAER 9.268 7.520 1152 7976 18
27 -0131 -Ods4 .9878 7843 9. 585 T.400 1166 -7975 19
7218 -0113 84 2623 7958 2.097 7.038 120¢ 8012 20
.7135 0094 0498 +9567 828% 2.039 6.780 1256 = TE6L a1
- 7100 0076 0535 9476 8853 2.086 §.485 i%7 . 7861 22
7587 -0, 0Ll .3849 7142 $.187 7.620 1093 ~T874 ﬁ
-T421 0145 0427 -9954 7324 4.180 7.340 1118 7975
T34 0123 ~O4dS -9679 7651 2.036 7.080 1152 -8027 Fo]
. 1322 <0101 »0484 ~9354 a0ss 8.966 €.765 . 1204 <8004 as
7280 0079 9404 8457 8.941 435 1260 <7871 27
7601 0103 oi78 9350 7884 8.955 6.655 1177 <7889 28
.T831 -0 <0445 3515 7526 £.968 7.030 1127 <1962 as
»76%6 0143 L0427 8786 12286 2.125 7.208 1089 +7871 30
7400 .0081 0542 B a267 8.210 §.230 -7a58 ai
_ Altitude, 35,000
0.6792 [0.0108 | 0.0484 6.8782 * 1263 0.7640 1
.8851 -0132 0tdd 8159 1210 7101 2
6845 <0144 0445 -3517 1182 <7705 3
6727 Q091 0517 8012 1310 -1370 4
8721 .0098 0510 8938 1274 -76821 5
-8877 0155 0430 9484 <1108 [}
6589 -0168 ~O415 -8899 1146 .76855 7
- 7005 .0132 0447 9391 1200 7615 8
-6870 0122 0488 -9100 120% -7838 2
6906 -00898 0518 -8828 1281 7604 10
-7i108 -0180 <0428 9520 1101 21
.8389 0086 Q526 .8823 1288 1z
6927 .0089 0527 -8597 1289 13
6969 -0197 o489 .8ass 1229 14
- FI9 0128 -0480 -8584 lis¢ 15
-70889 «01: -0 8445 1157 16
« 7095 0168 20417 1321 17
.728) .018% L0401 -9844 1012 18
7254 -0181 0401 ~9E£60 7.816 1103 18
T259 0144 041 ~M4S T.6 1134 20
7158 0119 0462 -8668 7.170 1184 R
7154 0084 -0528 9208 £.790 3243 22
<7244 <0084 0499 8814 &.700 220 23
. 7336 -0128 0442 -9127 T.JA53% 1138 L]
-7377 0160 -0893 B 7.645 1084 25
.7581 0174 0396 9730 7.830 1082 26
«7465 0153 L0405 -9708 T.440 1030 ar
- TAES <0141 ~0417 - T248 229 1099 24
.7389 .0126 0438 ~905& 10 1111 29
« 7400 0115 -O48L -Bas3 40 1133 30
7539 0054 0499 .8870 31180 3t
0.6877 [0.0186 | 0.043t | o.s327 1160 4644 C.7645 1
6752 -0030 -0405% .8638 1230 At.02 -7808 2
8780 0033 0464 8759 1258 44.94 o TH4T 3
-8772 0116 ~O445 8725 12as 45.82 19350 4
-8821 .012% 0485 8105 1218 45.98 -To5¢ 5
.8as2 JOlA2 03684 -8229 1154 46.32 7082 &
6323 -0C8L T2 -8280 1273 £4.23 7680 7
G40 .0108 0460 -8862 1210 5.5 -7331 8
-8888 .0129 ~0452 -9405 1201 43.50 « 78089 1]
<1184 <0145 Cd4l -912% 1084 45.83 <7748 10
»6905 L153 0461 259 1171 46.01 - 7820 11
-5898 0174 <Odas ~9384 1157. 45.91
<7071 -01%6 0484 -9178 st 45.66
7125 159 04523 -5436 1140 48.71
7130 .0183 <0428 +8520 1098 46.04
7087 <047 G451 8270 1114 45.44
69786 0124 -3081 1161 45.21
<7010 -0109 0470 -8973 1201 44 .66
-7238 .0088 05112 +3001 1272 4£3.51
7175 0117 =04 B ilse !
- 7200 <0128 Oed2 .9380 1145 “.97
7208 0147 0429 -9180 1101 45.05
. 7298 .01 <0436 . 45.80
-7352 -0181 0417 -8574 1075 45.22
+TOLS .00 0507 5805 1247 4£2.68
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(a) Side view of engine installed in altitude wind tunnel.

Figure 1. -~ Installation and instrumentation of XT38-A-2 turboprop engine.

crre

81

PJOEVPSE W VOVN




LP<3 back - 3245

Figure 1. - Continued.

(b) Proot view of engine installation.

Installation and instrumentation of XT38-A-2 turboprop engine.
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C~52726

Installation and instrumentation of XT38-A-2 turboprop engins.

{¢) Nineteen-stage axial-flow compressor.

Figurs 1. - Conbimued.

. S¥EE



Station 1 la 2 3 4 5 ]
Cowl. inlet Compressor Compressor Turbine Turbine Exhaust-
Torquemeter housing inlet outlet inlet outlet nozzle
outlet
Cambustors
] ,—Turbme
T :Compressor
Inlet-alr duct % ‘
[
1Y
CD-3066
\/
Flight engine mount )
Reduction ;
gearbox Probes Station
Propeller B 1T 1a] 2] 3 4] 5] 6
Thermocouple 6 0 0 6 |19 C |20
Statlc preasures | 16 | 20 4 8 0 0110
Total presgure 27| 27 { 20 y 20 5112 {29

(d) Ehgine crose section showing instrumentation stations.

Flgure 1. - Contimied., Installation and instrumentation of XT368-A-2 turboprop engine.
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Totsl-pressure probe

NACA RM ES4E04
@ Stastlc-pressure probe
@® Thermocouple

Station 1, cowl .inlet

Station 2, compressor inlet

ey

Wb

Integrating total-
pressure probes
Six perellel | @

control
® thermocouple

o°'
O

e iy -)

Stetion 3, compressor outlet

Station. 4, turbine inlet

Station 5, turbine outlet

Station 8, exhaust-nozzle outlet

(e) Schematic diagrams of instrumentation stations viewed from upstreanm.
Figure 1. - Concluded.

Installation and instrumentation of XT38-A-2 turboprop engine.
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2
L2 ~ O,o/o‘g?
0 ~ 31 5 e
|0 (o} O/ZP %D/
o o : 3 @ %
g /904 - Engine time,
“ o b hr
& 30 O o 5
3 ° o 20
-E o < 82
2 Aok
B
8 29
5] .8 )
=
S \&@
2 H—Geg 2% abe
L 7
° [m]
m
8 e
[-1]
- [«+]
5
[=1
§ _
b Corrected turbine-
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